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A brazing alloy, for brazing Cu (alloys), consists of 80-94% Cu, 4-8% P, 

0-18% Ag, 0-10% Sn and 0-10% In, the novelty being the addition of 0.01-0.3% 

Mn, Re, Hf, Nb, Ta, Mo, W or Fe or 0.01-0.08% Si. 
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ADVANTAGE - The addition provides much greater increase in ductility 
than that obtd. with Zr or other conventional additives so that the 
brazing alloy can be easily cold worked to shaped parts, while the flow 
and wetting properties are unaffected. @(5pp Dwg.No.0/0) 
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SOLDER ALLOY 



The invention pertains to a solder alloy for the soldering of copper and 
copper alloys, consisting of 80 to 94% of copper, 4 to 8 % of phosphor, 0 to 18% of 
silver, 0 to 10% of tin, 0 to 10% of indium, and an additional component. 

For the soldering of copper materials, there are often used phosphor- 
containing copper- and cooper-silver solders. When copper is soldered, these 
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solders are self-flowing, thus they can be used without fluxing agent. And on the 
contrary, when yellow brass, bronze, or red brass are soldered, fluxing agents 
should be used. 

The processing of these soldering materials without fluxing agents is based 
on the reducing effect of the phosphorus, which concurrently reduces the melting 
point of the soldering materials. A further lowering of the melting point occurs 
when silver, tin and/or indium are added. For example, a known soldering material 
has the composition of CuPSn = 86.24/6.75/7. 

In these alloys, the reducing and melting-point reducing effect of the 
phosphorus leads - due to the formation of brittle phases - to a significant reduction 
of the deformability with the increase of the phosphorus. Because the low-melting 
alloy elements tin and indium also form brittle inter-metallic compounds, alloys , 
such as CuPSn, are scarcely ever deformed. 

Hence, in the case of these solder alloys, the manufacturing of soldering 
preforms (brazing alloy preforms) by means of deformation in cold state is not 
possible. 

However, due to reasons related to economic feasibility, the use of soldering 
preforms is unconditionally required for many soldering joint or seams. Therefore, 
the efforts of the experts to find cup(Ag, Sn, In)-alloys, which can easily be 
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deformed, continue. 

In the patent specification SU 481,387, there are described soldering 
materials of copper-phosphorus-tin alloys to which 0.01 to 0.20 % of zirconium are 
added, in order for the mechanical properties to be improved, and toxicity to be 
eliminated. However, the influence of the zirconium upon the deformation 
characteristics of these alloys is relatively limited. 

Moreover, soldering materials are known, which - besides copper, 
phosphorus, and - where applicable - silver, yet contain at least 1% of nickel, 
chromium, iron and/or manganese (JP-A-58- 148094). However, these soldering 
materials distinctly possess more objectionable flow(rheologic) properties and 
wetting-properties than the pure copper-phosphorus alloys. From the patent 
specification DD 40 989, there are known soldering materials, which - apart from 
copper and phosphorus - imperatively contain 10% vanadium. In that case, the 
flow(rheologic) properties - when juxtaposed to pure copper-phosphorus alloys - 
are also objectionable. JP-A-62-81290 describes high-silver *47 - 86%) copper- 
phosphorus-solders, which contain 0.5 to 10% titanium, zirconium, and/or hafnium, 
all three of which ought to exert the same effect upon the soldering material. 

Besides this, from the publication Atom. Svarka, February, 1977, (2), 55 - 77, 
a copper-phosphorus solder is known, having 0.1 to 1.5% of silicon. However, 
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silicon-contents of 0.1% and higher lead to the formation of so-called "solder sacks 
or bags", due to a very low viscosity of those soldering materials. 

Hence, the object of the proposed invention was to develop a solder alloy for 
the soldering of copper and copper alloys, which solder alloy consists of 80 to 94% 
of copper, 4 to 8% of phosphorus, 0 to 18% of silver, 0 to 10% of tin, 1 to 10% of 
indium, and another component, which can easily be deformed in cold state for the 
purposes of manufacturing of soldering preforms, and has the same flow (rheologic) 
and wetting characteristics as copper-phosphorus solders without these components. 

In accordance with the invention, the set objective is achieved in such a way, 
that the alloys contain 0.01 to 0.30 % of manganese, rhenium, hafnium, niobium, 
tantalum, molybdenum, tungsten (wolfram), iron, or 0.01 to 0.08 % of silicon. 

Surprisingly enough, these additives or admixtures bring about an 
improvement of the ductility of the copper-phosphorus, or copper-phosphorus- 
silver, tin, indium alloys, respectively, which substantially goes beyond the effect, 
which can be achieved with the help of zirconium, or other known additives. 

In particular, the addition of silicon in very small amounts (0.01 to 0.08 %) 
leads to a considerable increase of the ductility. 

The Table shows a series of alloys of copper-phosphorus- and 
copper-phosphorus-tin-alloys, having additives of zirconium and other 
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metal-components whereby the elongation at rupture is used as measure for the 
cold-deformation characteristics. Out of this, it is to be understood that in particular 
additives of silicon, hafnium, and manganese, bring about a substantially better 
cold-forming characteristic in the case of copper-phosphorus- and copper- 
phosphorus-tin-alloys than zirconium. The same characteristic is also observed 
in the case of phosphorus-silver- and copper-phosphorus-indium-alloys. These 
soldering alloys can be processed without any problems into solder rings* 

[* Translator's note: Also known as preformed brazing rings; ring-type preforms], and Other 

soldering preforms. Moreover, the alloys have adequate wetting- and 
flow(rheologic) properties. 

Copper-phosphorus solders, having very low admixtures of silicon (0.01 to 
0.80%) practically display the same soldering characteristic as copper-phosphorus 
alloys, but have a substantially improved ductility. 



Legend to the table: 
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Patent Claims 

1. Solder alloy for the soldering of copper and copper alloys, consisting of 
80 to 94% of copper, 4 to 8 % of phosphor, 0 to 18% of silver, 0 to 10% of tin, 
0 to 10% of indium, and an additional component, 
characterized in that 

the solder alloy contains contain 0.01 to 0.30 % of manganese, rhenium, hafnium, 
niobium, tantalum, molybdenum, tungsten (wolfram), or iron, or 0.01 to 0.08 % of 
silicon. 

2. Solder alloy as claimed in claim l,cahracterized in that 
it contains 0.05 to 0.20% of hafnium, or manganese, or 0.02 to 0.08% of silicon. 
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